Selenium suppresses oxidative-stress-enhanced vascular smooth muscle cell calcification by inhibiting the activation of the PI3K/AKT and ERK signaling pathways and endoplasmic reticulum stress.
Vascular calcification is a prominent feature of many diseases, including atherosclerosis, and it has emerged as a powerful predictor of cardiovascular morbidity and mortality. A number of studies have examined the association between selenium and risk of cardiovascular diseases, but little is known about the role of selenium in vascular calcification. To determine the role of selenium in regulating vascular calcification, we assessed the effect of sodium selenite on oxidative-stress-enhanced vascular smooth muscle cell (VSMC) calcification and the underlying mechanism. Oxidative stress induced by xanthine/xanthine oxidase increased apoptosis, as determined by Hoechst 33342 staining and annexin V/propidium iodide staining, and it enhanced osteoblastic differentiation and calcification of VSMCs, on the basis of alkaline phosphatase activity, the expression of Runx2 and type I collagen, and calcium deposition. These effects of oxidative stress were significantly inhibited by selenite. The following processes may explain the inhibitory effects of selenite: (1) selenite significantly suppressed oxidative stress, as evidenced by the decrease of the oxidative status of the cell and lipid peroxidation levels, as well as by the increase of the total protein thiol content and the activity of the antioxidant selenoenzyme glutathione peroxidase; (2) selenite significantly attenuated oxidative-stress-induced activation of the phosphatidylinositol 3-kinase/AKT and extracellular-signal-regulated kinase signaling pathways, resulting in decreased osteoblastic differentiation of VSMCs; (3) selenite significantly inhibited oxidative-stress-activated endoplasmic reticulum stress, thereby leading to decreased apoptosis. Our results suggest a potential role of selenium in the prevention of vascular calcification, which may provide more mechanistic insights into the relationship between selenium and cardiovascular diseases.